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Ai1 1L iorce 1ecognition of the potential foran clectiic orbit tiansfervehicle (110°1'V) to provide gicater
launch vehicle flexibility, increased payload capability, and prolonged on- o1 bit time has led to
formulation of the 1 idectiic Inseriion Transfer xperiment/ Space Track and Autonomous

Reposition @ ILTTH/STAR) flight test.. The LATT1/STAR test will demonstiate key powcersuppl y
and thruster technologics. In onescenario of p resentinter est, unhardened solarart ays initially
providing 10 kW of elecu ic power are used 1o power the spacecraft. Solar anay degradation in the
Van Allen belts would resultinan cwi-of-life power of 3-4kw. A writ.s of throttling and
endurance tests has 1ecently been conducted at JPL to dernonistiate the suitability of the 30 kw class
ammmonia arcjet for this lower power application, A continuing program is focused (m improving,
the. performance of the engine at powet levels below 10 kw and demonstiating sufficient lifetime
foran EOTV.

Arcjet lifetime appears to be limited primar ily by cathode and constrictor erosion. An endurance
test of a 30 kW class ammonia arcjet has been recently per formed at 10 kW {fo11462 howrs at J]°],.
No significant clectrode degradation was obscived. A subsequent eyclic endut ance test revealed an
aver age cathode erosion rate that was 2.7 times that of the continuous operation test. This test,
however, was per formed using labor story powes supplies.

‘To confirm reliable operation with 1ealistic onfoff cycles, a second cyclicendurancetesthasbeen
conducted under Air 1 ‘oree Phillips Tabor atory sponsor ship thatincludes the TRW Solar Array
Simulatorand the NASA 1 .ewis Rescarch Center Power Conditioning Unit. The 30 kW class
ammonia arcjet was operated at apower of 8 kW with amass flow rate of 0.1S g/s. ‘The paper will
discuss engine behavior during the test, the 1esults of a post-1an examination of the electrodes, and
the suitability of this design for the B LITE/STAR mission.



